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SOLUTION: A chuck-holding block 3, working as a top plate of a chamber 5, is 
installed with an electrostatic chuck electrode 6 covered by an insulation layer and 
connected to a power supply. By supplying a potential to the electrostatic chuck 
electrode 6, an anode electrode 1 can be attracted and held by the chuck-holding block 3 
by means of electrostatics. Thereby, there is no tightening force generated on the anode 
electrode nor a difference in temperature in the anode electrode due to uneven quantity 
of heat transmitted to the electrode, preventing the uneven plasma processing due to the 
difference in the temperature of the anode electrode, the destruction of the anode 
electrode due to thermal stress or other problems. 
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PROBLEM TO BE SOLVED: To provide a plasma treatment 
apparatus which has a 

uniform plasma treatment in a plasma treatment chamber and can 
suppress 

generation of thermal stresses in an anode electrode by unifying the 
temperature distribution in the anode electrode. 

SOLUTION: A chuck-holding block 3, working as a top plate of a 
chamber 5, is 

installed with an electrostatic chuck electrode 6 covered by an 
insulation 

layer and connected to a power supply. By supplying a potential to the 
electrostatic chuck electrode 6, an anode electrode 1 can be attracted 
and held 

by the chuck-holding block 3 by means of electrostatics. Thereby, 
there is no 

tightening force generated on the anode electrode nor a difference in 
temperature in the anode electrode due to uneven quantity of heat 
transmitted 

to the electrode, preventing the uneven plasma processing due to the 
difference 

in the temperature of the anode electrode, the destruction of the 
anode 

electrode due to thermal stress or other problems. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The verticval mimetic diagram showing the outline composition of the plasma treatment equipment Zl concerning 
the gestalt of operation of this invention. 

[Drawing 2] The enlarged view of the periphery of the anode electrode 1 in drawing 1 . 

[Drawing 3] The ** type view at the time of making an electrostatic chuck electrode into unipolar structure. 

[Drawing 41 The ** type view at the time of making an electrostatic chuck electrode into bipolar structure. 

[Drawing 51 The example of anchoring of the sealant 1 7 which carries out the seal of the gap 8 for heat transfer gas charging. 

[Drawing 61 Other examples of anchoring of the above-mentioned sealant 17. 

[Drawing 71 A heater 1 8 and the example of arrangement of the temperature measurement element 1 9. 

[Drawing 81 The verticval mimetic diagram showing the outline composition of the plasma treatment equipment Z2 which 

applied this invention to owner anode type ICP. 

[Drawing 91 The example of arrangement of RF distributor-shaft-coupling electrode 22. 

[Drawing 101 The example of composition at the time of making the electrostatic chuck electrode 6 serve a double purpose as the 
above-mentioned RF distributor-shaft-coupling electrode 22. 

[Drawing 111 The example of composition of the electrostatic chuck electrode 6 in the above-mentioned plasma treatment 
equipment Z2, or RF distributor-shaft-coupling electrode 22. 

Prawing 121 The example of composition of heater 18' in the above-mentioned plasma treatment equipment Z2. 
[Drawing 1 31 The example of arrangement of the RF shield ring 24. 
[Drawing 141 The example of arrangement of others of the RF shield ring 24. 
[Description of Notations] 

1 - Anode electrode 

2 - Cathode electrode 

3 -- Chuck maintenance block (an example of an attachment component) 

4 — Clamp 

5 — Chamber (equivalent to a predetermined container) 

6 - Electrostatic chuck electrode 

7 - Insulating layer 

8 — Gap for heat transfer gas charging 

9 - Refrigerant slot 

10 — Process gas channel 

1 1 - Gas channel for heat transfer 

1 2 - Process gas feed hopper 

13 1 4 - Free passage way 

1 5 — Plasma treatment space 

16 - High-voltage-supply line 
17 -Seal 

1 8 — Heater (an example of a heating means) 

19 — Temperature measurement element (an example of a thermometry means) 

21 - Antenna 

22 - RF distributor-shaft-coupling electrode 

23 - Slit 

24 - RF shield ring (an example of RF shield means) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the plasma treatment equipment with which the cathode 
electrode by which a processed material is held at least, and the anode electrode which counters this cathode electrode were 
prepared in the predetermined container. 
[0002] 

[Description of the Prior Art] As plasma treatment equipment used for plasma treatment, such as etching, the so-called parallel 
monotonous type plasma treatment equipment is widely used from the former. With this parallel monotonous type plasma 
treatment equipment, in a processing container, a cathode electrode and an anode electrode separate predetermined space (plasma 
treatment space), and are countered and installed as indicated by JP,7-307334,A, for example. The above-mentioned cathode 
electrode is installed in the processing container lower part, and a processed material is laid in the upper surface. Moreover, the 
above-mentioned anode electrode is fixed to the inside side of the top-plate portion of the above-mentioned processing container. 
Here, as the fixed method to the above-mentioned processing container of the above-mentioned anode electrode, the method of 
fixing a part for the periphery of the above-mentioned anode electrode with two or more bolts was common as indicated by the 
above-mentioned official report, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the anode electrode was fixed to the processing container with the 
bolt as mentioned above, since the most would be emitted to the periphery part shell exterior of the above-mentioned anode 
electrode, the temperature gradient arose in the center section and periphery of an anode electrode, and the trouble that a plasma 
treatment performance will become uneven or an anode will be damaged with thermal stress had the heat of the plasma which 
flows into an anode electrode. Moreover, if the bolting force for every bolt is not equal, much more heterogeneity will be brought 
to the temperature distribution of an anode electrode, and the above-mentioned trouble will become still larger. Moreover, in 
recent years, enlargement of a processed material is progressing like Si wafer processed, for example in semiconductor-device 
manufacture industry, and the above-mentioned trouble is aggravated more by enlargement of the anode electrode accompanying 
it. The place which this invention is made in view of the above-mentioned situation, and is made into the purpose is offering the 
plasma treatment equipment which can suppress generating of the thermal stress in the interior of an anode electrode while 
equalizing a plasma treatment indoor plasma treatment performance by equalizing the temperature distribution of an anode 
electrode. 
[0004] 

[Means for Solving the Problem] In the plasma treatment equipment with which the cathode electrode by which a processed 
material is held, and the anode electrode which counters this cathode electrode were prepared in the container predetermined in 
this invention in order to attain the above-mentioned purpose When it connects with a power supply, the electrostatic chuck 
electrode covered at the insulating layer is attached in the attachment component fixed to the above-mentioned container and the 
above-mentioned anode electrode supplies potential to the above-mentioned electrostatic chuck electrode It is constituted as 
plasma treatment equipment in which adsorption maintenance is carried out by the electrostatic force obtained and which is 
characterized by the bird clapper by it at the above-mentioned attachment component. By this, it binds tight to an anode electrode, 
the temperature gradient by the force or the ununiforrnity of the amount of heat transfer does not arise, and breakage of the anode 
by the ununiforrnity and thermal stress of the plasma treatment performance by the temperature gradient of an anode electrode etc. 
can be prevented, furthermore, between the opposed faces of the above-mentioned attachment component and the 
above-mentioned anode electrode « abbreviation - if a uniform gap is formed and the gas for heat transfer is supplied to this gap, 
the homogeneity of the heat transfer efficiency of the whole anode electrode surface increases further, and the homogeneity of the 
temperature of an anode electrode also increases further by it, as a result the further homogeneous improvement in plasma 
treatment can be expected In addition, if the seal means which carries out the seal of the periphery of the above-mentioned gap is 
established at this time, the fault to which heat transfer gas is beginning to leak to plasma treatment space, and has a bad influence 
on plasma treatment can be prevented. Moreover, if the clamp which holds the periphery of the above-mentioned anode electrode 
auxiliary is attached in the above-mentioned attachment component, maintenance of the above-mentioned anode electrode will 
become a still more positive thing. When installing the above-mentioned clamp, the seal member which carries out the seal of the 
above-mentioned gap can consider preparing between for example, the above-mentioned clamp and the above-mentioned 
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attachment component and between the above-mentioned clamp and the above-mentioned anode electrode. 
[0005] Moreover, if a heating means to heat the above-mentioned anode electrode directly or indirectly is installed in the 
above-mentioned attachment component, it becomes possible to control the temperature distribution of an anode electrode 
actively, and equalization of the temperature distribution of an anode electrode can be attained more certainly. If a thermometry 
means to measure the temperature of the above-mentioned anode electrode directly or indirectly is installed in the 
above-mentioned attachment component and the above-mentioned heating means is controlled by the temperature-control means 
based on the measurement temperature by the above-mentioned thermometry means at this time, it is possible to make a time 
change of the plasma inflow heat to an anode electrode follow, and to always keep the temperature distribution of an anode 
electrode uniform. 

[0006] Furthermore, it is also possible to install the antenna for inductively-coupled-plasma excitation in the interior of the 
above-mentioned attachment component or the upper part, and to consider as owner anode type ICP equipment. If an RF shield 
means to shield partially RF electric field supplied to the predetermined position of the above-mentioned attachment component 
or the above-mentioned anode electrode from the above-mentioned antenna at this time is installed, the range which RF electric 
field of each antenna attain to can be restricted, respectively, and it is possible to raise the controllability of the spatial distribution 
of plasma density. Moreover, when supplying RF power to an anode electrode, it can connect with a RF RF power supply at the 
above-mentioned attachment component, and RF distributor-shaft-coupling electrode covered at the insulating layer can be 
attached, and it can also constitute so that RF power may be indirectly supplied from the above-mentioned RF 
distributor-shaft-coupling electrode to the above-mentioned anode electrode. Thereby, since it is not necessary to prepare a 
contact in an anode electrode, the local heating in a part for a contact surface can be prevented, and the fault of breakage of the 
anode by the ununiformity and thermal stress of a plasma treatment performance can be prevented. Moreover, if the 
above-mentioned electrostatic chuck electrode is made to serve a double purpose as the above-mentioned RF 
distributor-shaft-coupling electrode in that case, an equipment configuration and a manufacture process can be simplified and cost 
reduction and the improvement in reliability can be expected. 
[0007] 

[Embodiments of the Invention] Below, with reference to an accompanying drawing, it explains per the gestalt of operation of this 
invention, and example, and an understanding of this invention is presented. In addition, the gestalt and example of the following 
operations are an example which materialized this invention, and are not the thing of the character which limits the technical 
range of this invention. A ** type view when, as for the verticval mimetic diagram and drawing 2 which show the outline 
composition of the plasma treatment equipment Zl which drawing 1 requires for the gestalt of operation of this invention here, 
the enlarged view of the periphery of the anode electrode 1 in drawing 1 and drawing 3 make an electrostatic chuck electrode 
unipolar structure, and drawing 4 an electrostatic chuck electrode The outline composition of the plasma treatment equipment Z2 
with which the ** type view at the time of considering as bipolar structure, drawing 5 , the example of anchoring of the sealant 17 
to which drawing 6 carries out the seal of the gap 8 for heat transfer gas charging, and drawing 7 applied this invention to the 
example of arrangement of a heater 18 and the temperature measurement element 19, and drawing 8 applied it to owner anode 
type ICP The verticval mimetic diagram and drawing 9 which are shown consider the electrostatic chuck electrode 6 as the 
example of arrangement of RF distributor-shaft-coupling electrode 22, and drawing 10 considers as the above-mentioned RF 
distributor-shaft-coupling electrode 22. The example of composition of the electrostatic chuck electrode [ in / the 
above-mentioned plasma treatment equipment Z2 / in the example of composition at the time of making it serve a double purpose 
and drawing 1 1 ] 6 or RF distributor-shaft-coupling electrode 22, the example of composition of heater 1 87 in / the 
above-mentioned plasma treatment equipment Z2 / in drawing 12 ], drawing 13 , and drawing 14 are the examples of 
arrangement of the RF shield ring 24. 

[0008] The plasma treatment equipment Zl concerning the form of this operation has outline composition as shown in drawing 1 
(whole schematic diagram) and drawing 2 (enlarged view near the anode electrode). In the conductive chamber 5 (equivalent to a 
predetermined container) of the above-mentioned plasma treatment equipment Zl, it is arranged so that the cathode electrode 2 
and the anode electrode 1 may counter. A processed material W is laid in the upper surface of the above-mentioned cathode 
electrode 2. Moreover, the chuck maintenance block 3 (an example of an attachment component) as a top plate is being fixed to 
the upper part of the above-mentioned chamber 5, and the above-mentioned anode electrode 1 is held by the clamp 4 of the shape 
of a ring fixed to the above-mentioned chuck maintenance block 3 in the periphery, the refrigerant slot 9 where a refrigerant is 
poured inside the above-mentioned chuck maintenance block 3, the process gas channel 10 by which process gas is passed, and 
the gas channel 1 1 for heat transfer by which the gas for heat transfer is passed - the shape of for example, a concentric circle - 
respectively -- 1 - or more than one are formed The above-mentioned process gas channel KHs connected with two or more 
process gas feed hoppers 12 formed in the above-mentioned anode electrode 1 through the free passage way 13, and the process 
gas by which the type of gas, the flow rate, etc. were adjusted for every partition is supplied to the plasma treatment space 1 5 from 
the above-mentioned process gas feed hopper 1 2. 

[0009] Moreover, as shown in drawing 2 , the electrostatic chuck electrode 6 covered by the insulating layer 7 is laid under the 
undersurface side (opposed face side with the above-mentioned anode electrode 1) of the above-mentioned chuck maintenance 
block 3, and it connects with the high- voltage power supply through the high- voltage-supply line 16. By impressing the high 
voltage to the above-mentioned electrostatic chuck electrode 6, the above-mentioned anode electrode 1 and the above-mentioned 
electrostatic chuck electrode 6 pay well mutually by the electrostatic force, and adsorption maintenance of the above-mentioned 
anode electrode 1 is carried out by this on the undersurface of the above-mentioned chuck maintenance block 3. Thus, with this 
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plasma treatment equipment Zl , since the above-mentioned anode electrode 1 is fixed to the above-mentioned chuck maintenance 
block 3 by the electrostatic force which acts equally [ abbreviation with the whole surface ], it binds tight to an anode electrode, 
the temperature gradient by the force or the imuniformity of the amount of heat transfer does not arise, and breakage of the anode 
by the imuniformity and thermal stress of the plasma treatment performance by the temperature gradient of an anode electrode etc. 
can be prevented. Here, as a configuration method of the above-mentioned electrostatic chuck electrode 6, the unipolar structure 
to which one electrostatic chuck electrode 6 is made to correspond to the anode electrode 1 as shown in drawing 3 , and the 
bipolar structure which two electrostatic chuck electrodes 6a and 6b are made to correspond to the anode electrode 1 as shown in 
drawing 4 , and gave both sides the high voltage of positive/negative can be considered. Although plasma ignition (high voltage 
supply to the cathode electrode 2) is needed at adsorption of the anode electrode 1 in the case of the unipolar st ructure shown in i 
drawing 3 , in the case of the bipolar structure shown in drawing 4 , plasma ignition is unnecessary to adsorption of the anode I 
electrode 1. ^ - 

[00 1 0] moreover, it is shown in drawing 2 - as - between the opposed faces of the undersurface of the above-mentioned chuck 
maintenance block 3, and the above-mentioned anode electrode 1 - abbreviation - the uniform gap 8 for heat transfer gas 
charging is formed, and the gas for heat transfer is supplied through the free passage way 14 from the gas channel 1 1 for heat 
transfer of the above-mentioned chuck maintenance block 3 By supplying heat transfer gas to the above-mentioned gap 8 for heat 
transfer gas charging, the homogeneity of the heat transfer efficiency of the anode electrode 1 whole surface increases further, and 
the homogeneity of the temperature of an anode electrode increases further by it, as a result the further homogeneous 
improvement in plasma treatment can be expected. If the heat transfer gas in the above-mentioned gap 8 for heat transfer gas 
charging begins to leak to the plasma treatment space 1 5, since it may have a bad influence on plasma treatment here, it is 
desirable to give a seal means between the above-mentioned gap 8 for heat transfer gas charging and the above-mentioned plasma 
treatment space 1 5. For example, if a seal 17 is given between a clamp 4 and the chuck maintenance block 3 and between a clamp 
4 and the anode electrode 1 as shown in drawing 5 , disclosure of the heat transfer gas from the periphery of the anode electrode 1 
can be prevented. Furthermore, as shown in drawing 6 , disclosure of the heat transfer gas from the above-mentioned free passage 
way 1 3 can also be prevented by giving a seal 1 7 to the surroundings of the free passage way 1 3 for process gas supply. In 
addition, when heat transfer gas is as of the same kind as at least one sort of process gas, the above-mentioned seal is necessarily 
unnecessary. 

[001 1] As explained above, with the plasma treatment equipment Zl concerning the form of this operation By laying under the 
undersurface side of the chuck maintenance block 3 as a top plate of a chamber 5 the electrostatic chuck electrode 6 covered by 
the insulating layer 7, and impressing the high voltage to this Since it is constituted so that adsorption maintenance of the anode 
electrode 1 may be carried out by the electrostatic force on the undersurface of the above-mentioned chuck maintenance block 3, 
It binds tight to an anode electrode, the temperature gradient by the force or the ununiformity of the amount of heat transfer does 
not arise, and breakage of the anode by the ununiformity and thermal stress of the plasma treatment performance by the 
temperature gradient of an anode electrode etc. can be prevented, furthermore, between the opposed faces of the undersurface of 
the above-mentioned chuck maintenance block 3, and the above-mentioned anode electrode 1 - abbreviation - the uniform gap 8 
for heat transfer gas charging is formed, since it is constituted so that the gas for heat transfer may be supplied here, the 
homogeneity of the heat transfer efficiency of the anode electrode 1 whole surface increases further, the homogeneity of the 
temperature of an anode electrode also increases further by it, as a result the further homogeneous improvement in plasma 
treatment can be expected Moreover, since the periphery is held by the clamp 4 auxiliary, the above-mentioned anode electrode 1 
can prevent omission from the chuck maintenance block 3 certainly. 
[0012] 

[Example] In the plasma treatment equipment Zl concerning the form of the above-mentioned implementation, as shown in 
drawing 7 , 1 or two or more heaters 1 8 ( an example of a heating means) are laid under the chuck maintenance block 3, it 
becomes possible, 11 it constitutes so that a temperature control may be performed to control the temperature distribution of the 
anode electrode 1 actively, and equalization of the temperature distribution of the anode electrode 1 can be attained more 
certainly. In addition, in order to make the control speed of response of an anode electrode as quick as possible, as for the 
above-mentioned heater 18, it is desirable to install in the position (for example, inside of the insulating layer 7 of the electrostatic 
chuck electrode 6) near the anode electrode 1 . Furthermore, if a light-transmission rod is embedded at the chuck maintenance 
block 3, it constitutes so that infrared radiation etc. may be irradiated through the above-mentioned light-transmission rod at the 
anode electrode 1 , and this is used as the above-mentioned heater, since the anode electrode 1 can be heated directly, the 
responsibility of the temperature control of an anode electrode improves further. Moreover, it is possible to insert the temperature 
measurement element 19 (an example of a thermometry means) into the above-mentioned chuck maintenance block 3 (for 
example, inside of the insulating layer 7 of the electrostatic chuck electrode 6), to make a time change of the plasma inflow heat to 
the anode electrode 1 follow by controlling the above-mentioned heater 18 by the temperature controller which is not illustrated 
based on the measurement temperature by this temperature measurement element 1 9, and to always keep the temperature 
distribution of the anode electrode 1 uniform. In addition, it is desirable to use the element which can measure the temperature of 
the anode electrode 1 directly as the above-mentioned temperature measurement element 19. For example, what is necessary is to 
arrange the end of an optical fiber at the rear face of the anode electrode 1, and just to connect other ends to a radiation 
thermometer. The temperature of an anode electrode can be controlled with a thereby more sufficient precision. Furthermore, the 
heat transfer gas pressure controller which controls the gas pressure in the above-mentioned gap 8 for heat transfer gas charging 
and which is not illustrated is installed, and it becomes possible by making it control of the heater 1 9 by the above-mentioned 
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temperature controller interlocked with, and making it change the pressure of heat transfer gas to perform the temperature control 
of the anode electrode 1 still more efficiently. For example, the gas pressure in the gap 8 for heat transfer gas charging is set as the 
predetermined value which is needed for heat transfer, **** from the plasma to the anode electrode 1 is missed to the chuck 
maintenance block 3 as much as possible, and it is possible to control a plasma decay-time band (time zone which is exchanging 
Wafer W) so that the above-mentioned gas pressure is made low as much as possible and the heating value of the anode electrode 
1 does not carry out heat transfer to the chuck maintenance block 3 if possible with a plasma generating time zone. 
[001 3] Moreover, as shown in the plasma treatment equipment Z2 of drawing 8 , it is also possible to be referred to as owner 
anode type ICP (Inductively Coupled Plasma) by installing two or more antennas 21 for inductively-coupled-plasma excitation in 
the chuck maintenance block 3. Moreover, if it connects direct RF power to the anode electrode 1 in supplying RF power to the 
anode electrode 1 at this time, resistance by part for the contact surface will become large, local heating will arise, and the 
problem that a plasma treatment performance will become uneven or an anode will be damaged with thermal stress will newly 
occur. Then, as shown in drawing 9 , RF distributor-shaft-coupling electrode 22 is laid underground in the insulating layer 7 of 
the chuck maintenance block 3, and the above problems will not be produced if it constitutes so that the anode electrode 1 and RF 
distributor-shaft-coupling electrode 22 may be made to open for free passage in RF circuit by electrostatic capacitive distributor 
shaft coupling. Furthermore, if the electrostatic chuck electrode 6 is made to serve a double purpose as the above-mentioned RF 
distributor-shaft-coupling electrode 22 as shown in drawing 10 , an equipment configuration and a manufacture process can be 
simplified and cost reduction and the improvement in reliability can be expected. 

[0014] moreover — the case where a conductive member is arranged between an antenna and plasma in ICP equipment like 
common knowledge — this conductivity - the configuration of a member shall prevent eddy current generating It is possible to 
consider as the composition which can prevent eddy current generating by forming the slit 23 as shown in drawing 1 1 in the 
electrostatic chuck electrode 6 or RF distributor-shaft-coupling electrode 22 with the above-mentioned plasma treatment 
equipment Z2 which is owner anode type ICP. Furthermore, when installing a heater in the above-mentioned plasma treatment 
equipment Z2, though natural, it is desirable to make the mutual inductance of a heater line and an antenna small as much as 
possible. What is necessary is to make IN siding and the OUT siding of heater 18 1 into a pair, to embed superficially in an 
insulating layer 7 and just to specifically, narrow the interval of the above-mentioned IN siding and an OUT siding as much as 
possible by the grade which can secure predetermined insulation, as shown in drawing 12 . 

[001 5] Moreover, if it restricts the range which RF electric field supplied from each antenna in the plasma treatment interior of a 
room attain to, respectively in using two or more antennas with ICP equipment like the above-mentioned plasma treatment 
equipment Z2, it is possible to raise the controllability of the spatial distribution of plasma density. As a concrete method of 
restricting the range which RF electric field supplied from each antenna attain to, as shown, for example in drawing 1 3 and 
drawing 14 , it is possible to arrange the RF shield ring 24 (an example of RF shield means) to an insulating layer 7 or the anode 
electrode 1 . By arranging the RF shield ring 24, as shown in drawing, the plasma generating field by each antenna 2 1 is restricted 
near directly under [ of each antenna ]. If the field where plasma density is high occurred locally by this somewhere in right above 
[ wafer ] which is a processed material, only the antenna of the near should adjust RF power, the current which flows at all 
antennas in consideration of the amount contributed from a comparatively far antenna on the other hand though the field where 
plasma density is high occurs locally, if the above-mentioned RF shield ring 24 is not arranged - not adjusting — it will not obtain 
but control will be complicated 
[0016] 

[Effect of the Invention] In the plasma treatment equipment with which the cathode electrode by which a processed material is 
held, and the anode electrode which counters this cathode electrode were prepared in the container predetermined in this 
invention as explained above When it connects with a power supply, the electrostatic chuck electrode covered at the insulating 
layer is attached in the attachment component fixed to the above-mentioned container and the above-mentioned anode electrode 
supplies potential to the above-mentioned electrostatic chuck electrode Since it is constituted as plasma treatment equipment in 
which adsorption maintenance is carried out by the electrostatic force obtained and which is characterized by the bird clapper by 
it at the above-mentioned attachment component, It binds tight to an anode electrode, the temperature gradient by the force or the 
ununiformity of the amount of heat transfer does not arise, and breakage of the anode by the ununiformity and thermal stress of the 
plasma treatment performance by the temperature gradient of an anode electrode etc. can be prevented, furthermore, between the 
opposed faces of the above-mentioned attachment component and the above-mentioned anode electrode - abbreviation - if a 
uniform gap is formed and the gas for heat transfer is supplied to this gap, the homogeneity of the heat transfer efficiency of the 
whole anode electrode surface increases further, and the homogeneity of the temperature of an anode electrode also increases 
further by it, as a result the further homogeneous improvement in plasma treatment can be expected In addition, if the seal means 
which carries out the seal of the periphery of the above-mentioned gap is established at this time, the fault to which heat transfer 
gas is beginning to leak to plasma treatment space, and has a bad influence on plasma treatment can be prevented. Moreover, if 
the clamp which holds the periphery of the above-mentioned anode electrode auxiliary is attached in the above-mentioned 
attachment component, maintenance of the above-mentioned anode electrode will become a still more positive thing. 
[00 1 7] Moreover, if a heating means to heat the above-mentioned anode electrode directly or indirectly is installed in the 
above-mentioned attachment component, it becomes possible to control the temperature distribution of an anode electrode 
actively, and equalization of the temperature distribution of an anode electrode can be attained more certainly. If a thermometry 
means to measure the temperature of the above-mentioned anode electrode directly or indirectly is installed in the 
above-mentioned attachment component and the above-mentioned heating means is controlled by the temperature-control means 
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based on the measurement temperature by the above-mentioned thermometry means at this time, it is possible to make a time 
change of the plasma inflow heat to an anode electrode follow, and to always keep the temperature distribution of an anode 
electrode uniform. 

[0018] Furthermore, it is also possible to install the antenna for inductively-coupled-plasma excitation in the interior of the 
above-mentioned attachment component or the upper part, and to consider as owner anode type ICP equipment. If an RF shield 
means to shield partially RF electric field supplied to the predetermined position of the above-mentioned attachment component 
or the above-mentioned anode electrode from the above-mentioned antenna at this time is installed, the range which RF electric 
field of each antenna attain to can be restricted, respectively, and it is possible to raise the controllability of the spatial distribution 
of plasma density. Moreover, when supplying RF power to an anode electrode, it can connect with a RF RF power supply at the 
above-mentioned attachment component, and RF distributor-shaft-coupling electrode covered at the insulating layer can be 
attached, and it can also constitute so that RF power may be indirectly supplied from the above-mentioned RF 
distributor-shaft-coupling electrode to the above-mentioned anode electrode. Thereby, since it is not necessary to prepare a 
contact in an anode electrode, the local heating in a part for a contact surface can be prevented, and the fault of breakage of the 
anode by the ununiformity and thermal stress of a plasma treatment performance can be prevented. Moreover, if the 
above-mentioned electrostatic chuck electrode is made to serve a double purpose as the above-mentioned RF 
distributor-shaft-coupling electrode in that case, an equipment configuration and a manufacture process can be simplified and cost 
reduction and the improvement in reliability can be expected. 
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